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METHOD OF FABRICATING 
SEMICONDUCTOR DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method of fabricating a 
semiconductor apparatus, in particular, a method of fabri 
cating a stacked multi-chip package (stacked MCP) in Which 
a plurality of semiconductor chips are stacked in one pack 
age. 

2. Description of Related Art 
Recently, With a need for higher performance and smaller 

electronic equipment, semiconductor apparatus have 
become more functional and smaller through development 
of multi-chip package in Which a plurality of semiconductor 
chips are placed in one package. Moreover, there are tWo 
types of multi-chip package; a ?at surface MCP in Which a 
plurality of semiconductor chips are arranged on a ?at 
surface, and a stacked MCP in Which a plurality of semi 
conductor chips are stacked in the direction of thickness. 
Contribution of a ?at surface MCP, in Which semiconductor 
chips are arranged on a ?at surface, to miniaturiZation of 
electronic equipment is small because it requires large 
mounting area. For this reason, development of stacked 
MCP in Which semiconductor chips are stacked is empha 
siZed more in recent years. 

In the related art, a stacked MCP Was fabricated by ?rst 
dividing a semiconductor Wafer, in Which elements are 
integrated, into small semiconductor chips, Which are then 
stacked together. HoWever, in stacking semiconductor chips, 
determination of relative position of semiconductor chips 
stacked vertically is dif?cult, and positioning error easily 
occurs. In particular, in stacking semiconductors of the same 
siZe, con?rmation of position of bottom semiconductor chip 
With naked eyes or video image is dif?cult, resulting in 
positioning error. For this reason, in mutually and electri 
cally connecting semiconductor chips vertically for 
example, through small electrode parts provided in the 
semiconductor chip, positioning error of the electrode parts 
often occurs, resulting in connection failures. 

The present invention aims to resolve shortcomings of 
aforementioned prior art by achieving accurate vertical 
stacking of semiconductor chips. 

In order to achieve aforementioned aim of the present 
invention, a ?rst method of fabricating a semiconductor 
apparatus of the present invention may consist of a step for 
providing pattern formation alignment marks on semicon 
ductor Wafers, a step for forming through-holes for stacking 
at a plurality of predetermined positions in each chip for 
mation area of the semiconductor Wafers using the align 
ment marks as reference, a step for forming a circuit on the 
semiconductor Wafers With the through-holes, a step for 
dividing the Wafers With circuit into a plurality of semicon 
ductor chips, and a step for stacking a plurality of the divided 
semiconductor chips by matching the through-holes for 
stacking Which are provided on each semiconductor chip. 

As commonly knoWn, elements and Wiring (circuits) are 
formed on a semiconductor Wafer, hence, various patterns 
are transcribed many times using an enlargement mask 
(reticule). Moreover, on a semiconductor Wafer in general, 
an oxidation ?lm is formed by heat oxidiZing the entire 
semiconductor Wafer, after Which alignment marks for pat 
tern formation are provided by etching and the like to 
prevent positioning error betWeen patterns to be transcribed. 
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2 
Hence, using the pattern formation alignment marks as 
reference, a pair of through-holes for stacking is created on 
predetermined positions in a semiconductor Wafer, namely a 
plurality of predetermined positions in areas Where each 
semiconductor chips is formed such as diagonally opposite 
positions in a semiconductor chips. Then, in stacking the 
semiconductor chips Which are formed by dividing semi 
conductor Wafers With circuit, the semiconductor chips may 
be stacked accurately by matching the through-holes. For 
this reason, even When stacked semiconductor chips are to 
be connected electrically through electrode parts provided in 
the semiconductor chips, the positioning error of the elec 
trode parts may be prevented and concerns for connection 
failure may be eliminated. Here, in stacking semiconductor 
chips, use of commonly knoWn back-light method Which 
illuminate the semiconductor chips from the bottom enables 
accurate identi?cation of through-holes for stacking, making 
easier to match positions of through-holes. 

Moreover, a second method of fabricating a semiconduc 
tor apparatus of the present invention may consist of a step 
for providing pattern formation alignment marks on semi 
conductor Wafers, a step for forming through-holes for 
stacking at a plurality of predetermined positions in each 
chip formation area of the semiconductor Wafers using the 
alignment marks as reference, a step for forming a circuit on 
the semiconductor Wafers With the through-holes, a step for 
stacking a plurality of the semiconductor Wafers by match 
ing the through-holes for stacking Which are provided on the 
semiconductor Wafers, and a step for dividing the stacked 
semiconductor Wafers in stacked condition, into a plurality 
of semiconductor chips. 

In the second exemplary embodiment, semiconductor 
Wafers are stacked, before dividing into semiconductor 
chips, by matching through-holes, then the stacked Wafers 
are cut and divided into the siZe of semiconductor chips. 
Hence, accurate determination of mutual positions of 
stacked semiconductor chips is achieved just like the case of 
the ?rst exemplary embodiment. Moreover, because semi 
conductor Wafers are stacked before dividing, the number of 
through-holes for stacking being formed on the Wafer may 
be reduced. 

In the ?rst and the second exemplary embodiments, the 
through-holes for stacking may be formed on the positions 
Where electrode parts of the circuit being formed on the 
semiconductor Wafers are provided. By providing through 
holes on the electrode position in such manner, stacked 
semiconductor chips may easily be connected electrically by 
arranging metal such as copper and aluminum in the 
through-holes through electroless plating and spattering, or 
by ?lling the holes With conductive adhesive agent, Which 
results in simpli?cation of the process. Moreover, the ele 
ments in the Wall surface of the through-holes are oxidiZed 
during the formation stage, Which eliminates need for spe 
cial insulation treatment of the through-holes. 

Furthermore, the through-holes for stacking may be 
formed on the positions Where the active surface and the 
non-active surface of the semiconductor Wafers are electri 
cally connected. In fact, When a front surface (active surface) 
and a back surface (non-active surface) of a semiconductor 
chip are electrically connected, such as in grounding, by 
forming through-holes for stacking at a position Where a 
front surface and the back surface are connected electrically 
and by arranging conductive material in the through- holes 
after stacking by matching the through-holes, conductivity 
betWeen front surface and the back surface of the semicon 
ductor chip may be easily achieved in addition to the 
accurate stacking of semiconductor chips. 
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Moreover, a third exemplary embodiment of a method of 
fabricating a semiconductor apparatus of the present inven 
tion may consist of a step for forming a circuit on semicon 
ductor Wafers, a step for forming through-holes for stacking 
on a plurality of electrode parts in the circuit being formed 
on the semiconductor Wafers, a step for stacking a plurality 
of the semiconductor Wafers by matching the through-holes 
for stacking being provided in the semiconductor Wafers and 
for mutually bonding stacked semiconductor Wafers by 
injecting conductive adhesive agents inside the through 
holes for stacking, and a step for dividing the plurality of 
bonded semiconductor Wafers into the siZe of the semicon 
ductor chips. In this exemplarly embodiment also, because 
of stacking by matching through-holes, the accuracy in 
stacking semiconductor chips may be improved. Moreover, 
injection of conductive adhesive agent into through-holes 
enables simultaneous execution of mutual bonding of semi 
conductor Wafers and mutual electrical connection of semi 
conductor chips, resulting in process simpli?cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1(a)—(LD shoW a partial illustration of the processes 
Which explain the semiconductor apparatus fabrication 
method of the ?rst exemplary embodiment of the present 
invention; 

FIGS. 2(a)—(d) shoW an illustration of the process Which 
folloWs the FIGS. 1(a)—(@ of the ?rst exemplary embodi 
ment; 

FIGS. 3(a)—(e) shoW a partial illustration of the processes 
Which explain the semiconductor apparatus fabrication 
method of the second exemplary embodiment of the present 
invention; 

FIG. 4 is an illustration of the process Which folloWs the 
FIGS. 3(a)—(e) of the second exemplary embodiment; 

FIG. 5 is an illustration for the third exemplary embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Hereafter, detailed description of the preferred exemplary 
embodiments for the semiconductor apparatus fabrication 
method of the present invention. 

FIGS. 1(a)—(d) illustrate the semiconductor apparatus 
fabrication method in the ?rst exemplary embodiment of the 
present invention. 

First, a silicon semiconductor Wafer is prepared in a same 
manner as a case of normal semiconductor chip, and a 

silicon oxidation ?lm 12 consisting of silicon dioxide (SiO2) 
is formed on he surface of the semiconductor Wafer 10 by 
heat oxidiZing the semiconductor Wafer 10 as shoWn in FIG. 
1(a). Next, at the predetermined position of the semicon 
ductor Wafer 10 (silicon oxidation ?lm 12) such as at bottom 
left corner of each chip formation area 14 of the semicon 
ductor Wafer 10 as shoWn in FIG. 1(b), pattern formation 
alignment marks 16 for transcribing circuit patter are formed 
by means of etching and the like, similar to method used in 
prior art. 

Then a plurality of through-holes 18 for stacking are 
formed at the predetermined positions in the semiconductor 
Wafer, as shoWn in FIG. 1(c), using an arbitrary alignment 
mark 16 as reference. In the present exemplary embodiment, 
tWo through-holes for stacking 10 are formed, one each on 
tWo diagonal comers in each chip formation area 14. 
Moreover, the through-holes 18 may be formed by etching 
or by laser beam. 
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Next, in a manner similar to methods in prior art, elements 

such as transistors, resistors and Wiring connecting each 
element constituting a circuit on the semiconductor chip 10 
(none are represented) are formed, at the same time, as 
shoWn in FIG. 1(a) and electrode parts 20 are formed for 
external connection. Moreover, a passivation ?lm 22 made 
of insulation material such as phosphate glass (PSG) is 
provided in the entire top section of the semiconductor Wafer 
10 covering the electrode parts 20. 
Then the semiconductor Wafer 10 is divided into a plu 

rality of semiconductor chips by cutting the Wafer at each 
chip formation area 14. Moreover, as shoWn in FIG. 2(a), the 
passivation ?lm 22 on the electrode parts 20 in each divided 
semiconductor chip 24 is removed by etching to expose the 
electrode part 20. Furthermore, desired number of semicon 
ductor chips 24 (three semiconductor chips 24a—24c in the 
present exemplary embodiment) are stacked by matching the 
through-hole 18 in the semiconductor chips 24, as shoWn in 
FIG. 2(b), Which three semiconductor chips 24a—24c are 
made into a stacked unit 26 by mutually bonding using 
unrepresented adhesive agent. In the present exemplary 
embodiment, in this manner, the semiconductor chips 24 are 
stacked by matching the through-hole 18, hence, positioning 
of each semiconductor chip 24 to be stacked is easily 
accomplished, resulting in increased accuracy of the stack 
ing. 

Moreover, if unrepresented light source is arranged under 
the through-hole 18 in stacking, the positioning of the 
through-hole 18 becomes even easier. 

In the present exemplary embodiment, each semiconduc 
tor chip 24 is stacked in such a manner that electrode part 20 
correspond to each other as shoWn in FIG. 2(c). Moreover, 
each semiconductor chip 24 of the stacked unit 26 Will have 
connection hole 30 created, in stacked state, by laser beam 
and the like penetrating the electrode part 20 and the 
substrate part 28 made of silicone. Then, as shoWn in FIG. 
2(a) heat oxidation treatment or oxidation through immer 
sion in concentrated nitric acid is executed on the stack unit 
26 in the oxidation atmosphere to form insulation ?lm 32 
made of silicon oxide on the substrate part 28 Which forms 
the Wall surface of the connection hole 30 in each semicon 
ductor chip. After removing oxidation ?lm being formed at 
the electrode parts 20 by alkaline solution and the like, a 
conductive adhesive agent 34 is injected into the connection 
hole 30 of the stacked unit 26, and the electrode part 20 of 
each semiconductor chip 24 is electrically connected each 
other. The stacked unit 26 With its respective semiconductor 
chip 24 electrically connected is mounted onto unrepre 
sented package substrate, resin-sealed and made into stacked 
MCP, a semiconductor apparatus. 

In aforementioned exemplary embodiment, description is 
given for a case in Which a semiconductor Wafer is divided 
into a plurality of semiconductor chips 24, Which, in turn, 
are stacked, but it is also permissive to remove ?rst passi 
vation ?lm 22 of the electrode part 20 in the semiconductor 
Wafer 10 and to stack the semiconductor Wafer 10, after 
Which the stacked semiconductor Wafer 10 is divided into 
the siZe of the semiconductor chips. In this case, it is 
unnecessary to provide through-holes 18 for stacking in each 
chip formation area 14, but 2—3 holes may be provided per 
semiconductor Wafer 10. 

Moreover, connection holes 30 may be formed in a 
stacked semiconductor Wafer 10, or may be formed after the 
Wafer is cut into the siZe of semiconductor chips. 
Furthermore, electrical connection of the electrode parts 20 
With semiconductor chips 24 may be achieved by providing, 
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by means of electroless plating, conducting metal such as 
copper. Moreover, in aforementioned exemplary 
embodiment, description is given for a case in Which 
through-holes 18 are provided at diagonal corners of the 
chip formation area 14, but the holes may be provided at 
non-diagonal comers and the number of holes may be three 
or more. 

FIGS. 3(a)—(e) shoW an illustration of the second exem 
plary embodiment. On the semiconductor Wafer 10, as in the 
case of aforementioned exemplary embodiment, a silicon 
oxidation ?lm is formed, after Which pattern formation 
alignment marks 16 are formed in the chip formation areas 
14, as shoWn in FIG. 3(a). Then, a plurality of through-holes 
for stacking are formed at the respective predetermined 
position of each chip formation area 14 using an alignment 
mark 16 as a reference. These through-holes 40 correspond 
to the position of the electrode for external connection of the 
semiconductor chip Which is created by dividing the semi 
conductor Wafer 10. 

Next, elements such as transistor, capacitors and resistors, 
together With a Wiring pattern are formed on the semicon 
ductor Wafer With through holes 40 in the same manner as 
forming normal semiconductor chips. Then, a section of the 
semiconductor Wafer 10 forming a Wall surface of the 
through-holes 40 is oxidiZed by heat treatment at the time of 
forming element isolation area (not shoWn), Which becomes 
an insulated ?lm 32 made of silicon oxide as shoWn in FIG. 

3(b). 
Next, an insulation layer (not shoWn) is formed on the 

Wiring pattern of the semiconductor Wafer 10 on Which 
elements and Wiring are provided, on top of Which insulation 
layer a metal ?lm 42 consisting of aluminum is deposited for 
formation of the electrode part. Then, patterning is done by 
a coating photo resist on the metal ?lm 42 and a resist ?lm 
44 consisting of a residual photo resist is formed at the 
position Where the electrode part is to be provided. Here, the 
resist ?lm 44 is formed With the through-holes 40 covered by 
coating With a photo resist With high viscosity. 

Next, the metal ?lm 42 is etched using the resist ?lm 44 
as a mask, an electrode part 20 With a hole is formed as 
shoWn in FIG. 3(a), and the resist ?lm 44 is removed. As 
shoWn in the ?gure, a portion of the metal ?lm forming the 
electrode part 20 covers the Wall surface of the through-hole 
40. Hence, after forming the electrode part 20 and removing 
the resist ?lm 44, the metal ?lm in the through-hole 40 is 
removed by laser beam as shoWn in FIG. 3(e). Then, as in 
the case of aforementioned exemplary embodiment, a pas 
sivation ?lm 22 is formed on the semiconductor Wafer 10, 
Which then is etched to expose electrode part 20. 

Next, a desired number of semiconductor Wafers 10 With 
exposed electrode parts 20 are stacked by matching through 
holes 40 penetrating through the electrode parts 20 as shoWn 
in FIG. 4. Then, a conductive adhesive agent 34 is injected 
and hardened in the through-holes 40 for stacking to elec 
trically connect electrode parts 20 of each semiconductor 
Wafer 10 (10a—10c) and to mutually bond stacked Wafers 10. 
The stacked semiconductor Wafers 10 are divided into the 
siZe of the semiconductor chips for packaging. 
As explained above, in the second exemplary 

embodiment, through-holes 40 for stacking are formed at the 
positions Where electrode parts 20 are to be provided in the 
semiconductor Wafer, hence, the accuracy in the stacking of 
semiconductor chips is improved. At the same time, the 
process is simpli?ed oWing to formation of the insulation 
?lm 32 in the Wall surface of through-holes 40 during a 
process of providing elements in the semiconductor wafer. 
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6 
Incidentally, in the second exemplary embodiment, 

description is given of a case in Which elements and elec 
trode parts 20 are formed after creating through-holes 40, 
but it is equally permissible to form elements, Wiring, 
electrode parts 20 and passivation ?lm 22 ?rst, folloWed by 
removal of the passivation ?lm 22 on the electrode part 20, 
after Which through-holes 40 are created by laser beam and 
the like, and ?nally the semiconductor Wafers 10 are 
stacked. 

FIG. 5 is an illustration of the third exemplary embodi 
ment. In the third exemplary embodiment, the through-holes 
50 are formed at the positions Where the active surface 52 
(front surface) and the non-active surface (back surface) 54 
of the semiconductor Wafer 10 are to be connected electri 
cally (conductive connection) such as in ground Wiring. 

These through-holes 50 are formed, using alignment 
marks as reference, at the predetermined positions in the 
chip formation areas, after forming the pattern formation 
alignment marks as in the case of aforementioned exemplary 
embodiment. Then, after formation of elements and Wiring 
on the semiconductor Wafer 10 in a manner similar to 

aforementioned exemplary embodiment, common electrode 
parts 56 for grounding, for example, may be formed at the 
positions Where through-holes 50 are provided in the active 
surface 52, and connection electrode parts 58 corresponding 
to the common electrode parts 56 are formed in the non 
active surface 54. These connection electrode parts 58 are 
formed With unshoWn ground Wiring, for example, Which 
are provided in the non-active surface 54. Moreover, an 
insulation ?lm 60 is formed covering the Wiring and the 
connection electrode parts 58 in the non-active surface 54. 
A section of the insulation ?lm 60 covering the connection 
electrode parts 58 is to be removed. Aplurality of semicon 
ductor Wafers 10 are then stacked by matching the through 
holes 50. Next, a conductive adhesive agent 34 is injected 
into through-holes 50, Which electrically connect the com 
mon electrode part 56 and the connection electrode parts 58 
of each semiconductor Wafer 10, and the common electrode 
parts 56 and the connection electrode parts 58 of each 
semiconductor Wafer 10 are mutually and electrically con 
nected through the conductive adhesive agent 34. Hence, 
conductivity betWeen active surface 52 and non-active sur 
face 54 of the semiconductor Wafer 10 is established easily 
and surely Without use of Wire and the like. 
Possibility of Industrial Application 
As described above, in the present invention, through 

holes for stacking are formed at predetermined positions of 
a semiconductor Wafer, namely a plurality of predetermined 
positions in the areas Where each semiconductor chip is 
formed, using pattern formation alignment marks being 
provided in the semiconductor Wafer as reference, and in 
stacking semiconductor chips, after forming a circuit in the 
semiconductor Wafer and dividing the semiconductor Wafer 
into semiconductor chips, the through-holes are matched to 
enable accurate stacking of the semiconductor chips, and 
even in connecting mutually and electrically the semicon 
ductor chips through the electrode parts provided in the 
semiconductor chips, the positioning error of the electrode 
parts is prevented and problems such as connection failure 
may be avoided. 

Moreover, in the present invention, the number of 
through-holes to be provided in the semiconductor Wafer 
may be reduced by stacking a plurality of semiconductor 
Wafers by matching the through-holes being provided in the 
semiconductor Wafer and by dividing stacked Wafer into the 
siZe of the semiconductor chips. 
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What is claimed is: 
1. A method of fabricating a semiconductor apparatus, 

comprising the steps of: 
forming ?rst through-holes penetrating a semiconductor 

Wafer; 
forming circuits in said semiconductor Wafer after form 

ing said ?rst through-holes; 
dividing said semiconductor Wafer into ?rst semiconduc 

tor chips each having said ?rst through-holes; and 
disposing said ?rst semiconductor chip on a second 

semiconductor chip Which has second through-holes 
penetrating said second semiconductor chip by match 
ing said ?rst through-holes and said second through 
holes. 

2. A method of fabricating a semiconductor apparatus, 
comprising the steps of: 

forming ?rst through-holes penetrating a ?rst semicon 
ductor Wafer; 

forming circuits in said semiconductor Wafer; 
disposing said ?rst semiconductor Wafer, said ?rst semi 

conductor Wafer including ?rst semiconductor chips on 
a second semiconductor Wafer Which has second 
through-holes penetrating said second semiconductor 
Wafer by matching said ?rst through-holes on said 
second through-holes, said second semiconductor 
Wafer including second semiconductor chips; and 

dividing said ?rst semiconductor Wafer and said second 
semiconductor Wafer into ?rst semiconductor chips 
Which are disposed on said second semiconductor 
chips. 

3. The method of fabricating a semiconductor apparatus 
of claim 1, said ?rst semiconductor chips having electrodes 
thereon, and said ?rst through-holes being formed at posi 
tions Where said electrodes electrically connecting to said 
circuits are formed. 

4. The method of fabricating a semiconductor apparatus 
of claim 1, each of said ?rst semiconductor chips having a 
?rst surface and a second surface, said through-holes being 
formed at positions Where ?rst electrodes disposed on said 
?rst surface and second electrodes disposed on said second 
surface are connected electrically. 

5. A method of fabricating a semiconductor apparatus, 
comprising the steps of: 

forming circuits on semiconductor Wafers; 
forming through-holes in said semiconductor Wafers; 
stacking a plurality of said semiconductor Wafers by 

matching said through-holes, and mutually bonding 
stacked semiconductor Wafers by injecting conductive 
adhesive agents inside the through-holes; and 

dividing said plurality of bonded semiconductor Wafers 
into semiconductor chips having said circuits. 

6. A semiconductor apparatus fabricated by the method of 
fabricating a semiconductor apparatus described in claim 1. 

7. The method of fabricating a semiconductor apparatus 
of claim 2, said ?rst semiconductor Wafer having electrodes 
thereon, and said ?rst through-holes being formed at posi 
tions Where said electrodes electrically connecting to said 
circuits are formed. 

8. The method of fabricating a semiconductor apparatus 
of claim 2, each of said ?rst semiconductor chips having ?rst 
surface and second surface, said through-holes being formed 
at positions Where ?rst electrodes disposed on said ?rst 
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surface and second electrodes disposed on said second 
surface are connected electrically. 

9. A semiconductor apparatus fabricated by the method of 
fabricating a semiconductor apparatus described in claim 2. 

10. A semiconductor apparatus fabricated by the method 
of fabricating a semiconductor apparatus described in claim 
5. 

11. The method of fabricating a semiconductor apparatus 
of claim 1, further comprising the step of: 

providing alignment marks on said semiconductor Wafer 
before said step of forming said ?rst through-holes 
penetrating said semiconductor Wafer, 

Wherein said ?rst through-holes are formed by using said 
alignment marks as reference at said step of forming 
said ?rst through-holes. 

12. The method of fabricating a semiconductor apparatus 
of claim 2, further comprising the step of: 

providing alignment marks on said ?rst semiconductor 
Wafer before said step of forming said ?rst through 
holes penetrating said ?rst semiconductor Wafer, 

Wherein said ?rst through-holes are formed using said 
alignment marks as reference at said step of forming 
said ?rst through-holes. 

13. The method of fabricating a semiconductor apparatus 
of claim 1, Wherein the ?rst through-holes have insulation 
?lms therein, said insulation ?lms are formed at said step of 
forming circuits in said semiconductor Wafer. 

14. The method of fabricating a semiconductor apparatus 
of claim 2, Wherein the ?rst through-holes have insulation 
?lms therein, said insulation ?lms are formed at said step of 
forming circuits in the ?rst semiconductor Wafer. 

15. The method of fabricating a semiconductor apparatus 
of claim 2, Wherein said step of forming circuits in said ?rst 
semiconductor chips having circuits is after said step of 
forming ?rst through-holes in said ?rst semiconductor 
Wafer. 

16. The method of fabricating a semiconductor apparatus 
of claim 2, Wherein said step of forming circuits in said 
semiconductor chips having circuits is before said step of 
forming ?rst through-holes in said ?rst semiconductor 
Wafer. 

17. A method of fabricating a semiconductor apparatus, 
comprising the steps of: 

forming ?rst through-holes penetrating a semiconductor 
Wafer; 

forming circuits in said semiconductor Wafer; 
dividing said semiconductor Wafer into ?rst semiconduc 

tor chips, each of said ?rst semiconductor chips having 
said ?rst through-holes; and 

disposing said ?rst semiconductor chips on second semi 
conductor chips Which have second through-holes pen 
etrating said second semiconductor chips by matching 
said ?rst through-holes and said second through-holes. 

18. The method of fabricating a semiconductor apparatus 
of claim 17, Wherein said step of forming said circuits in the 
semiconductor Wafer is before the step of forming said ?rst 
through-holes in said semiconductor Wafer. 

19. The method of fabricating a semiconductor apparatus 
of claim 17, Wherein said step of forming said circuits in said 
semiconductor Wafer is after said step of forming said ?rst 
through-holes in said semiconductor Wafer. 

* * * * * 


